Objective. This study outlines predictors of cancer patients' overall perceptions of the quality of care.
Assessment of patient satisfaction with cancer care experiences has increasingly gained attention over the last decade. To date, considerable interest has been placed in evaluating care experiences with treatment [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , detection and diagnosis [6] [7] [8] [11] [12] [13] [14] [15] , and follow-up care [3, [11] [12] [13] [16] [17] [18] . These service experiences form part of the cancer care continuum which involves risk assessment, primary prevention, detection and diagnosis, treatment, recurrence surveillance, and end-oflife care [19] . A few studies have focused on cancer patients' care experiences with end-of-life care [9, 20, 21] , and it appears that patient satisfaction with risk assessment or primary prevention has not been investigated. The most common attributes or dimensions evaluated in the current cancer literature are overall satisfaction, level of information received, and patient-provider interpersonal interactions, whereas among the least common are symptom and pain management, waiting times, and coordination of care.
Some studies found information received, technical competences, interpersonal and communication skills, time spent talking with doctors and nurses, accessibility and coordination of care, waiting times, and patients' emotional needs as important or priority areas to improve cancer care services [2, 4, 13] . Other studies, and using different approaches, identified those factors that best predicted a variable that measured cancer patients' overall assessments of the care received [1, 5, 9, 12, 15] . Among them were aspects related to doctors, nurses, information received, and time issues. Most of these studies used small sample sizes, were conducted in one facility, and evaluated patient perceptions of the service provided in one phase of the cancer care continuum.
Using the results of a Picker-based suite of surveys, this study aimed at identifying those factors that most influenced a variable that measured cancer patients' overall perceptions of the quality of care received. The multifacility sample of 2790 cancer patients used in this analysis was representative of close to 70 000 patients who received care services across Ontario, the most populated province in Canada, during 2004. Using ordinal logistic regression modelling, we identified predictors for three groups of patients: those receiving both chemotherapy and radiotherapy, those receiving only chemotherapy, and those receiving only radiotherapy. This analysis might ultimately help practitioners focus their efforts when planning initiatives aimed at improving the patient care experience and is in alignment with some of the six aims for improvement identified by the Institute of Medicine, those referring to 'patient-centered' and 'efficient' in particular [22] .
Patients and methods
Cancer Care Ontario-the provincial government's principal adviser on cancer issues-organized the Ambulatory Oncology Patient Satisfaction Survey (AOPSS) for patients who had received cancer care services or treatment during 2004 across the province of Ontario, Canada. The instrument-based on the Picker suite of surveys-was developed and validated in Canada by the National Research Corporation who surveyed close to 5000 cancer patients from three provinces during the winter of 2003 [23] . The AOPSS includes 79 closed-ended items plus one open-ended item. The aspects of care evaluated in this survey cover mainly two phases of the cancer care continuum-detection and diagnosis and treatment-and relate to cancer diagnosis, treatment planning, tests, surgery, chemotherapy, radiotherapy, symptom management, health care providers, and overall impressions. The survey results were collected by a third party, and patients received a cover letter describing the survey purpose, outlining that completion of the survey was voluntary, and assuring anonymity.
During September and October 2004, the AOPSS was mailed using a two-wave mail methodology to 8521 cancer patients who had visited 15 comprehensive cancer care programmes between March and August 2004. These patients were randomly sampled from a database of close to 70 000 patients who were the actual number of patients served by the 15 programmes between March and August 2004. The purpose of the AOPSS was to capture the experiences from patients who were receiving cancer care services within the last 6 months. The first question instructed the patient to return the survey if he/she had not received care services or had only received follow-up care in the last 6 months. A total of 5015 surveys were returned between September and December 2004 (overall response rate: 58.7%); however, a total of 1569 patients answered only the first question and returned the survey. To have valid regression models, we divided the patients into three major groups: those that only received chemotherapy (1044), those that only received radiotherapy (994), and those that received both chemotherapy and radiotherapy (752). Sixty-five per cent of these patients were first told about their cancer diagnoses less than a year ago, whereas 28% between 1 and 5 years ago and 7% >5 years ago. Sixty per cent of these patients also underwent surgery. Having included all cases in one regression model would have resulted in many missing cases because those receiving only chemotherapy would not have answered the radiotherapy section and vice versa. Patients who did not declare what kind of cancer care service they received (327) and those who underwent only surgery (329) were not included in this analysis. The latter group did not answer the sections about chemotherapy and radiotherapy; therefore, having included them would have increased again the number of missing cases for the regression purposes. Similar to other studies [9, 12, 15] , we selected a single item from the survey as the dependent variable, that is 'overall, how would you rate the quality of all of your care in the past 6 months?'. It has also been argued that this approach is more practical than the use of longer or multi-item measures [15] . The way this item was worded ('all of your care in the past 6 months') limited the use of the independent variables to those aspects from the questionnaire that described situations within the last 6 months. For example, some patients were first told about their cancer diagnoses between 2 and 5 years ago, and therefore, items such as 'were you told of your diagnosis in a sensitive manner?' refer to that period. Because we are trying to predict patients' perceptions of all care received in the last 6 months (as the dependent variable states), it appeared reasonable not to include aspects of care referring to those patientprovider encounters that occurred >6 months ago. Therefore, all items related to diagnosis, treatment planning, tests, and surgery were discarded as independent variables because those services may have not been provided in the past 6 months. We also discarded a few questions that were too broad or those in which it was difficult to conceptualize a specific aspect of care (e.g. 'did a care provider go out of his or her way to help you or make you feel better?'). Finally, we excluded all survey questions with >40% of responses missing. As a result, 29 items were selected as independent variables. They related to chemotherapy, radiotherapy, symptom management, and health care providers. All items were statistically associated with the dependent variable (Spearman's r range: 0.18-0.42, P < 0.0001). This single-item approach to the independent variables is similar to other studies [9, 12, 15] and appears to be more practical when planning improvement initiatives. In addition, the majority of the inter-item correlations were in the range 0.10-0.40. This was also important to demonstrate a reasonable degree of item independence. Table 2 presents all items used in this analysis, their scales, and their 'problem scores' for each of the three patient groups. A 'problem score' is the percentage of patients answering all but not the best evaluation possible. The higher the percentage, the more patients perceive a determined aspect of care as a problem. In other words, a problem is defined as an aspect of health care that could, in the eyes of the patient, be improved upon [24] .
We also included five potential control variables: sex, age, type of cancer, self-assessed health, and who completed the survey. Using the stepwise selection procedure, we entered the independent variables into an ordinal logistic regression model to determine which variables most affected the probabilities of the patients' overall evaluations of the quality of care (the dependent variable, a 5-point scale). In addition, we tested the interaction effects of sex and age group with all the aspects of care. We performed three separate models: one for patients receiving both chemotherapy and radiotherapy (n = 752), one for patients receiving only chemotherapy (n = 1044), and one for patients receiving only radiotherapy (n = 994). For every independent variable in the final models, an odds ratio was estimated. It indicates the number of times the odds of rating the overall quality of care as 'excellent' versus 'not excellent' (i.e. 'very good', 'good', 'fair', or 'poor') increase for every 1-point increase on the scale of the independent variable. Because the response variable has five ordered categories, the interpretation above is also true for odds of (i) 'excellent' or 'very good' versus 'good', 'fair', or 'poor'; (ii) 'excellent', 'very good', or 'good' versus 'fair' or 'poor'; and (iii) 'excellent', 'very good', 'good', or 'fair' versus 'poor'. All independent variables were coded in the same direction to facilitate interpretation. Because all data used in this analysis were ordinal or nominal, the non-parametric chi-square test was performed in all comparisons. Before performing the regressions, missing values were replaced using the Gaussian model in S-Plus (Insightful Corporation, Seattle, WA, USA). All analyses were performed using the SAS System for Windows (SAS Institute, Cary, NC, USA).
Results
The 1569 patients who returned their surveys with only question one answered were considered non-respondents for the purpose of respondent/non-respondent comparisons (3446/5075). Although we found significant differences (P < 0.001) between respondents and non-respondents on gender and age group, they were not meaningful as per Cohen's definition of effect sizes related to chi-square (small = 10%, moderate = 30%, and large = 50%) [25] . Respondents were slightly older and had a larger proportion of males than non-respondents. A total of 50.5% of non-respondents aged 65 and over, whereas 51.5% of respondents aged 65 and over (effect: 1% difference). Non-respondents aged 55-64 were 22.7%, and respondents in the same category were 24.6% (effect: 1.9% difference). Male non-respondents were 41.0%, whereas male respondents were 44.9% (effect: 3.9% difference). Table 2 summarizes the problem scores for all items across the three patient groups. Radiotherapy patients tended to report few problems with the aspects of care than did Table 2 Percentage of respondents indicating a problem on each item
Patients' perceptions of their health care experience
Percentages were calculated on the basis of valid responses. The higher the percentage, the more patients perceived the aspect of care as a problem. Percentage corresponds to patients answering 'poor', 'fair', 'good', and 'very good' but not 'excellent'. Overall quality of all care past 6 months 7 50.7 52.1 46.7 0.048 5-point scale chemotherapy and chemoradiotherapy patients. The least problematic aspects in all three patient groups were 'treated with respect and dignity by care providers' and 'could trust care providers with confidential info'. The most problematic aspects were 'enough info on relationship changes' and 'waited longer than expected for chemo treatment'. Table 3 reports patients' overall perceptions of the quality of care across respondent characteristics for each of the three patient groups. Male, older, and healthier patients tended to rate the overall quality of care higher than female, younger, and less healthy patients. Patients with prostate cancer tended to rate the overall quality of care higher than those with other cancer types. Finally, patients' overall perceptions of the quality of care were also lower in cases where someone other than the patient completed the survey.
Predictors of patients' overall perceptions of the quality of care
All final three logistic regression models are presented in Tables 4, 5 , and 6, and all the variables are statistically significant at P < 0.05 level. The model for chemoradiotherapy patients explained 37% of the variance of the overall quality perception. The model for chemotherapy patients explained 45% of the variance, and the model for radiotherapy patients explained 38% of the variance. 'Self-assessed health' was the only control variable that remained in all three models. The interaction effect analyses revealed that none of the predictors in all three models affected the dependent variable differently across gender and age group. The largest odds ratio was observed in the model involving radiotherapy patients for the independent variable 'treated with respect and dignity by care Table 3 Patients' overall perceptions of the quality of care across respondent characteristics
Percentages were calculated on the basis of valid responses. The higher the percentage, the more patients perceived the overall quality of care received in the past 6 months as not 'excellent'. Percentage corresponds to patients answering 'poor', 'fair', 'good', and 'very good' but not 'excellent'. providers' (odds ratio: 4.38). One interpretation of this value is that if the scale of 'treated with respect and dignity by care providers' (a 3-point scale) is increased one point, the odds of rating the overall quality of care by the patient as 'excellent' versus 'not excellent' (i.e. 'very good', 'good', 'fair', or 'poor') increase 4.38 times.
Discussion
This study identified predictors of a variable that measured patients' overall perceptions of the quality of care received.
Three patient groups were analysed: chemoradiotherapy patients (n = 752), chemotherapy patients (n = 1044), and radiotherapy patients (n = 994). The variance of the overall quality perception explained in each model is somewhat similar to the models used by Skarstein et al. [5] and Walker et al. [15] which explained 35 and 37%, respectively. This distinct segregation of the data might help health care managers and providers be more oriented when planning strategies aimed at improving the patient care experience. Such strategies may become more significant because evidence suggests that satisfied patients are more likely to cooperate with their treatment [1, 2, 5, 9, 15, 26] which is, in turn, associated with better clinical outcomes [15] . Among seven common predictors of the overall quality perception across the three models, four are of particular interest because patients perceived them as relatively problematic aspects of care. These are 'was informed about follow-up care after completing treatment', 'knew next step in care', 'knew who to go to with questions', and 'providers were aware of test results'. Together these explained between 25 and 34% of the variance (depending on the model) of the overall quality perception. These predictors are important from a practical perspective because improvement initiatives should be placed in aspects that score relatively low but are highly associated with the dependent variable [2, 13] .
For the model involving chemoradiotherapy patients, the two aspects of care pereived as most problematic were 'waited longer than expected for chemo treatment' and 'enough info on relationship changes'. These predictors explained together 13% of the variance of the overall quality perception (37%, the final model). From the survey responses, we estimated that this patient group waited on average 56 minutes between the scheduled appointment and the chemotherapy treatment. Therefore, if one would like to positively affect patients' overall perceptions of the quality of care, efforts should be directed to reducing this waiting time. However, if this is not feasible, an attempt should be made to make delays feel shorter than they actually are, through control of environmental factors [22] . For the model involving chemotherapy patients, the predictor 'waited longer than expected for chemo treatment' appeared again as the most problematic one. In addition, the predictors 'providers were aware of medical history' and 'knew next step in care' were aspects of care that were most problematic. Finally, for the model involving radiotherapy patients, the predictors 'enough info on energy changes' and 'knew who to go to with questions' appeared as the two most problematic aspects of care as perceived by patients. The interaction effect analyses also indicated that there is no evidence to embark on different improvement actions across gender and age group. This finding is similar to Walker et al. [15] who found no differences in predictors of patient satisfaction across gender and age group.
From the original five potential control variables, 'selfassessed health' remained in all three models revealing a positive association with the dependent variable. That is, the better the health status of a patient, the greater the likelihood of higher ratings on overall quality of care. This relationship is similar to other studies that have shown that health status influences patient satisfaction with care [26] [27] [28] [29] . In cancer settings, however, it appears that this relationship has not been extensively studied. Although we found considerable literature evaluating cancer care experiences [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] 20, 21] , the instruments as well as the methodology used varied widely. For example, different from our study, other studies have included as predictor variables physiological aspects of the illness [5, 15] as well as the severity of cancer [5] . The presence of coexisting or additional diseases (comorbidity) might also be related to patient satisfaction and could be included in future researches. Similarly, most studies have evaluated care experiences in one phase of care of the cancer continuum, and no study appears to have evaluated patient satisfaction across the full spectrum of cancer care from prevention to end-of-life care. This also suggests avenues for further research.
The findings of this study are limited to the instrument used, notwithstanding that the variations of this tool are widely used in ambulatory oncology settings and useful for most cancer programmes. For example, the survey uses items such as 'how often were your care providers aware of your test results?'. This is different from most instruments which specifically evaluate various aspects of doctors, nurses, and other care providers such as technical competences and interpersonal and communication skills. Despite this limitation, we were able to compare our findings with those of others because the aspects of care that emerged from our three final models were mainly related to two main dimensions of care: information provided and waiting times. Skarstein et al. [5] and Fossa et al. [12] found aspects related to information received as significant predictors of overall satisfaction. Gourdji et al. [2] and Gesell and Gregory [13] found waiting time as an aspect of care that need to be prioritized. The results of our study are, thus, not surprising in the light of others who have identified similar aspects of care as relevant to patient satisfaction. Although the low valid response rate in this study (40%) is a potential limitation, this might not necessarily jeopardize the generalizability of our results because the differences between respondents and non-respondents on age and gender were smaller than Cohen's definition of a small effect size [25] . We also found seven cases in which the residuals were located >3 SD from the residual mean. We ran the models again, but the slight changes observed on the odds ratios were not enough to change our results. Finally, because patient satisfaction is considered one of multiple aspects in measuring the quality of care [26, 29, 30] , our recommendations should be viewed only as one of many areas that need to be addressed in providing comprehensive access to high-quality health services at a reasonable cost-the major concern of developed countries [31] .
